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(71) Wci CAPE BOARDS AND 
PANELS LIMITED, a Company organised 
under die laws of Great Britain oi Iver Lane, 
Uxbridge UBS 2JQ, Middlesex, do hereby 
dedare the invention for wbidi we pray 
that a patent may be granted to us, and 
the method by whidi it is to be performed, 
lo be pattioilarly described in and by the 

TUs uventton relates to fi{»e~reinforced 
aitide% and especially to fibre-reinforced 
gypstmi ■plaster boards, whidi have good 
stiengdi and fire resistance properties. 

Accordii^ to die inventton a board is 
made from a mixture comprising gypsum 
plaster, fibrous mineral rdnforcement and 
horn 1 to 25% by weight, based on the solids 
cooiient d the conqwsition, of a cdltilosic 



I Also acoofding to the Inveidioa a method 
ol making a board comprises forming into 
shape an aqueous slurry of gypsmn plaster, 
Sbtovs mineral le^orcment and fmm I 
to 25% by wdgjit, based on the solids content 
of tl» composition, of a cellolcmc fibrous 
material, removing any excess water there- 
from, and causing or allowing the resultant 
matMiai to set 

Gypsum |daster is caldum su^haie^ bodi 
in the anh|drous and igrdtated fonn, and a 
inery suhwie material toe use in this inveo- 
rioa is the hemi-hydtate. Bodi the tt- and 
fi^onas die hemi-hydrated material may 
be used in acconlance with this invention, as 
may mixtures the >a- and fi-foam. 

Suii^le fibrous mineral reinforcement 
materials inchide glass wool, glass fibres, glass 
strands and glass filaments, for exantple of 
"E" glass (a low alkali botodlicate ^ass), and 
ceramic fibres, but ptefened m&etal re- 
infoioenient mateiiats are mioefal wool fibres 
such as rock wod and slag WDci fibres. The 
rock wool fibres sold under the trade mark 
"Rocksii" are particulariy pnefeited, since 
ibey have good di^Ksrsion characteristics, high 
tomperatore resistance, good tensile sUsngtfa^ 
and are rdadvdy inexpensive; 
A furd 



is asbestos, die fibres of which, in ils different 
forms, may be used in accordance with the 
invention. Clearly, however, in those cases 
where die material is required to be ftee of 
asbestos, the reinforcement materials listed 
in the previous para^^ would more suit- 
abty be used. 

SuitaWe cdlulosic fibtous materials indude 
cellulose itself and its derivatives, newsprint, 
bleached and lutdeadied paper pulp, sisal, 
cotton, wood diipsi jute^ b&asp, straw and 
ramies inter ah'a. 

PlDodncis of vfidefy differing strength, 
deroi^ and fire-sesistaDce properdes, suit- 
able for exan^e as waS booids and ceiling 
paneb, may be i»odnced by vaiying the pro- 
portions <rf ingredients used in the mix. The 
solids content ctf the mix (i.e. disr^ardmg 
die water used in die formation-of the slurry) 
amtprises bom 1 to 25%, preferably fiom 
25 to 20%, by weig^it of (sflolosic material, 
and suitsa>ly from 1 to 25%, preferably Z5 
to 20%, by wei^ of fibrous mineral re- 
inforcement, die balance to 100% being 
gypsum plaster and any^ furdier desired addi- 
tives as mentioned herembelow. 

The shaped products of the invention may 
be formed^ by fotming an aqueous slurty of 
the ingredients, forming this slurry into die 



allowing die plasta: to cure, and drying ^e 
product Various water to solids rados are 
suitable for the mii^ dependuig upcai the 
tedttiique utilised in the productimi of the 
shaped final product. Generally spiking, the 
water .-solids wei^t ratio will be in die range 
up to 20: 1, die lower lunit being dctBimined 
by tile ramimum amount of water wWdi is 
necessary for nuxmg and to set die plaster 
during curing <^ the shaped artide. (As is 
known, different plasters have different water 
requirements.) Water: solids ratios in die 
range 5:1 to 10:1 are particularly suitable 
for some formiag tedmiques, and in otiiers 
water: solids ratios from 0.4:1 to 1:1 are 



After tiawou^ mixu^ of die slurry, tius is 95 
passed into a fotmiifg nachiiie, whidt may be 
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a mould or a continuous board fbnning 
madiine such as a Magaani, Hatschek or 
FoiHdrinier machine. iThese latter machiiies 
are best suited for high water/solids ratios 
5 mixes; for lower water/solids ratio mixes it 
may be preferable to extrude die mijt, or, for 
example, to charge a low water-content slurry 
&om^ for example, a paddle mixer direcdy 
onto a moving belt upon which it is subs&- 

IQ queady compacted the acdbn oi one of a 
. .sedes suitaUy positioned press Fa]ler5> 
into the desired shape. After compaction It 
is allowed to set to a diy state; 
When using this latter forming tedmique 

15 it is preferable to use, in the foimadon of the 
slurry, the minimum amount of water which 
is required for mixing and to set the plaster, 
in onier that no de-watering of the shaped 
slurry is necessary. 

20 Where excess wat^-is used in the forma- 
tion of the slurry, i.e. when rdatively hi^ 
. water/solids oHxes are used, ^cess water is 
removed therefrom during or after shaping of 
die- slurry, for example by snoion, and the 

25 resulting material is then cared and dried 
to give &e finished product. 

In anoil^r method acowdii^ to ^ inveor 
tion, for the continuous pioductioa <^ a fibre-' 
reinforced plaster boiard, a pr^ormed slurry 

30 <tf plaster and cellule^ arterial may be 
delivered onto a continuously moving con- 
veyor, or oito a baddi^ (e.^. paper) siieet 
placed thereon if desired,, die fibrous mmeral 
retnfoioemenc being introduced, e.g. sprayed, 

35 in die dry state into this dbriy a short dis- 
tance dovmstream of the point of delivery 
of die slurry. Water is removed feom the mix- 
ture, whldh Is conqn-essed. agaiost the con- 
veyor as it starts, to set,- PadSaJty set board 

40 - can be';renIoved frost the ccanreyor, cut ^xp 
se deskied. and stored ^ile it is setthig. 

It ibould &e noted that, apart ftom the 
three uiain ingredients ledtsd above^ the 
shirry, and die^ore the StaL products, may ' 

45 contain other addidves kmrna in the art Cff 
making plaster products. These may iiKlude 
for example:-:- 

a) Accelerators, r^arders^ flocicuUuits; 

b) Waterproofed agaitsr-eig. resins in 
50 emulsion form; 

c) Filter aids and fillers such as vermiculite, 
periite and expanded clay. 

The mijEtures recited above are emmently 
suitajble. for the pFoduct«»i of flat boards and 

55 panete widi giood strength and fire resistance, 
for example for use ia die boilduig and ship- 
building industries. Thqr are uso useful, 
however, for the productioo of other board 
material^ such as corrugated sheets and 

60 clalding pands. Although boards made frcmj 
the composition c£ the mvention may, if 
desired, be provided witii facing and/or back- 
ing sheets; for-esEampIe of paper, it is an inir- 
portant advantage of thfe composition of the 

65 inv^oa that die pteseiKC of the cdlultisic 



matoial in it readers the use of backing/' 
facuig sheets umtecessaiy. 

The ftdlowiog Examples are given for the 
purpose o£ iUustrating the invendon, and to 
exemplify the invention the producdon of 70 
fibre-reiiiforced gypsum boards has been 
carried out on a pilot scale using press, 
Hatsdiek and Fourdruiier methods. 

Example 1 
Press Metiiod 75 

Waste newsprint was beaten with water ■ 
for 45 minutes in a small scale Hydrapulper 
to break down the paper and give a smooth 
slurry. "Rocksil" rock wool building mat waste 
was then added to give the desired cdlulose: 80 
"Rocksil" ratio and the mix was hydrapulped 
for a further 15 minutes to mix the fibres 
thoroughly. At this steige the water: fibre 
weight ratio was usually in the range 30 : 1 
to 80:1, depending on the desaed fibre con- 85 
t^t and density the board to be produced. 
The fibre slurry was then batched by weigjit 
as required, depending on the desired daisity, . 
thickness and fibre content of the board to be 
produced oa Ac 18"XlS" pilot dewatcring 90 
press, . . ■ 

The oecessaiy amount of hemihydrate 
plaster was mhsed to 4 saiooth paste witli a 
litde water and Aen dispersed tfunougihly in 
the fibre slurry. FJoceulam sohitioa was added 95 
at Ais stage to reduce powder losses during 

spread evenly in the ^watering press and 
suction applied to remove water. 

When most of the water had been removed. 100 
the press was dosed to compact the board 
to me required diickaess. The pressures used 
ranged from a few pounds vtp to about HOC 
poimcb per square inch, d^ienc&ig on the 
final board datshy. Suction was maintained 105 
during die pressing operation and when no 
more water could be removed from the board 
the latter was removed from the press and 
placed between two flat boards to allow the 
plaster to harden. After 6 hours tiie board was 1 10 
dried overnight in a ventilated oven main- 
lined at 40°a 

Hiis method allowed the producdon d 
boarib widi a range of densities, thicknesses . 
and. oompositkHis. Tluee typical examples are ] 15 
given bdow: — 

a) 20 Kgs fibre shiny (4.75 gms newspriiit 
(cellulosic) and 12 gms "Rocksil" (rock 
wool) per 1000 gms water) 
1600* gms letacded i/S-hanihydrate 120 
plaster 

70 ppmi Magnafioc R156 (based on solids 
weight) added as 0.025% aqueous 
solution. 

Water/Solids wdght ratio 10.3:1 125 
Ths gave a diy board 457 mm X 457 
mmX95 mm nitfa a density of. 960 
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Kg/m' and containii^ 5% newsprint 
and 12.3% "Rocksfl", by weight 
TyjHCal Moduli of Rupture (3— point 
loading) were 4.4 — 8.3 N/min* in the 
5 density range 880—1070 Kg/m". 

b) 13.6 Kgs fibre slurry (12 gins 'newsprint 
and 9 gms "Rocksil" per 1000 gms 
water) 

1300* gms uiuetarded «t-heinihydrate 

10 plaster 

120 ppt Magnafikic R1S6 (added as 

0.025% aq. solution) 
WatBr/solids weight ratio 8.6:1 
This gave a dry board 457 iomx456 

IS mmxP-S nan wiA a density of 800 Kg/ 
of and containing 10% newsprint and 
7-1/2% "Rocksil", by weight. 
ASodolus of Rupture data for boards oi 
this type were 4.3—9.6 N/mm? in ibe 

20 density range 800^1070 Kg/m^, 



The boards were cured and dried in the 
standard way. 

d) Typical physical data for Hatschek-pro- 
duced gypsum boards containing 7-1/2% 65 
""~~"'it and 10% "Rocksil" by wei^t. 



Densi^: 
Modulus of Rupture: 
With Grain; 
Across Gram: 

Impact Strength: 
(Charpy test) 
With Grain: 
Across Grain: 



790—850 Kg/m' 

0.9—5.2 N/nun" 
5.9-6.5 N/mm' 



1.0 J/nan 
1.3 J/mra 



c) 10,8 Kgi fiber sluny (5 gms newsprint 
smd 21 gms "Rodstt" per 1000 g 
water). 

1500* gms retarded fi-baxuhydim 
25 plaster 

1^ VKU Magnafloc R 156 (added as 
0.(25% aq. solutiwi) 

Water: Solids wei^ rado 5.9:1 

This gave a board measuriiag 457 tnmX 
30 457 ninix9Ji nan widi a den% <rf 880 



— uuu unu wiui. a umKHy in. oou 
Kg/nr" and containing 3% newmrint and 
12.5% Rocksil, by wei^ 
A/ki^us ci Rqpniie dm for boards of 



35 M N/amt* at 
and 990 Kg/m» 



from 2.9 to 
between 770 



Hatschdc Me^ 
For Hatsdi^ boards the iKff3pEint/*'Rock- 
40 sil" fibre ^rry was prepared in the mamier 
described in Example 1 witii the cdhdosic 
and mineral fibres mixed in the desired pro- 
portions. The required quantity ol retarded 
^S-hemaiydrate plaster was dicn added and 
45 dispersed thoroughly by hydrqjulping the 
mix for 5 nrinutes. For Hatsdtek runmng the 
initial water: solids weight ratio of die slurry 
was normally 10:1, but this was usually 
d.^sd as necessary by addidoa of dilucion 
50 water in die machine vat. The shuiy was 
difia transferred to the stuff-chest of a pilot 
HatKhfik macUne and boards were made in 
a manner similar to that used for convesP' 
dooal asbestos-reinforced caldum silicate and 
55 cement boards. Magnafloc R 156 solution 
(0.025% W/y) was added to the madiine 
vat to minimise powder losses at the i^linder 
wire. Production rate, dilution water, rcdl 
pressure, and suction levd were adjusted to 
60 the filtradoa and runmng diaracteristics of 
the mix. 



Fourdiinier Method 
Board? were produced on a pile* Four- 
drinier madiine in a manner smSar to that 
normally used for die produaion of mineral 
fibre acousdc pands. The mikes were pte- 
wred as described for Hatsdiek running but 
e , ^'^^ solids ratio was restricted to about 
5; 1. The wire speed, suction levels and ttrfl 
settings were adjusted according to the run- 
ning diaracteiistics <rf the mix. 

Tyincd Aloduhis of Rupture figures for 
boards productd on ihe Fouidrinier machine 
and conainma by weighty 7-1/2% news- 
print and 12-1/2% Rocksil were 2.0 5.5 
N/mm? in die density range 650 850 Kg/ 

WHAT WE CLAIM IS:—' 

1. A board made jtom a conqjositiQa com- 
pnsiag gypsum plaster, fibrous mineral re- 
inforcement and from 1 to 25% by weight 
based on the solids content of die omi- 
poaition, <rf a celluk»ic fibrous matetiaL 

2. A board as dained in claon 1 wherein 
fee cdlulosjc material is present in an amount 1 
of 2.5 to 20%, on die sane basis. 

3. A board as daimed in claim 1 or 2 
wherein the fibcous mineral refaforcement is 
presraa: in an amount of 1 to 25% by weight, 
based on the solids content of the composi- K 
tion. 

4. A board as daimed in daim 3, wherein 
the fibrous mmeral reinforcBment is present 
in an amount of 2.5 to 20%, on die same 
basis. jj 

5. A board as daimed in any (rf daims 
.1 to 4 TKierein die fibrous mineral tcinforce- 
meitt indudes one or mwe of glass wool, 
glass fibres glass strands, gkss fflameots, 
cwfflnic fibres, mineral wool fibres and 11 



(* T!» actial wd|^ of plaster us«l was 
sli^tiy greater than the tiieoreticai quantity 
to allow for die sdubility <rf the hemihydrate 
ai»l for sli^ losses during ptesshig.) 120 
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6. A board as rMme^ in dam 5 wberein comprises fonning into shape an aqueous 
die fibrous mineial reinforcement comprises slurry induding ^psmn plaster, fibrous 
rock wool or slag vodL mineral tdnfotcement and frcm 1 to 25 % by 

7. A board as danned in any of daims 1 weight, based on the solids content of the 
to 6 wherdn ihe cdlulosic material comprises composition, of a cellulosic fibrous material, 
one or more of ceUulose^ ceUulose derivatives, removing any excess water AerefrcKn, and 
newsprint, bleached and unbleached paper causmg or allowing the resultant material to 
pulp, sisal, cotton, wood chips, }ute, hemp, . , ^ 

straw and ramie. 15. A metiiod as clanned m daun 14 com- 

8. A board as daimed in any of daims 1 ptising (i) ddivectng onto a continuously 
to 7, vrtietdn die composition is in the form moving conveyor, or onto a backing sbeet 
<rf an aqueous slurry. placed thereon, an aqueous slurry of gypsran 

9. A board as claimed in daim 8 wherein plaster and cdlulosic fibrous material, (ii) 
the water; solids weight ratio of the sluny is introducing into said sliary, at a position 
in the range up to 20:1. downstream <rf die point of deKvery of the 

10. A brard as dahncd in claim 9 wherein slurry onto die conveyor or backing shee^ 
tiw water; solids ratio of die shirty is in the fibrous mineral xeinforcemai^ (iii) removing 
range 5:1 to 10:1. vatec from the mlxtuce^ and ^v) compressing 

11. A board as damicd hi dam 9 wheiein the slurry agamst die conveyor whilst the 
die water/solids ardo (f die slurry is in slurry is caused or allowed, at least partially 
die range 0.4:1 to 1:1. ^set. . . _, - ^ - , • ^ 

12. A boaid as claimed in any of claims 16. A method as damied m daim 14, sub- 
1 to 11 wherdn die composition also indiides stantiaUy as described m any of die Examples. 
oneormore<rfdief<dlowingtJ^ — 

a setting accderator or retaider, a floccu^ J^^o^J^S'^^^^™ 
hnu a witer-piDofing agent, a fflter aid, a CAKPMAELS & RANSFORD, 

fljl^ r o -s. . Ghartered Patent Agent^ 

13. A board as daimed m daim 1, sub- Bloon^u^ Square, 
StantiaUy as herdnbefore described. London, WCIA 2RA. , 

14. A mediod of m aking, a bgard_^cfa 



ar Her Majesty's Stationery OfHce, by the CouriK^ Press, L^ambgton Spa, 
d by tbe Patent Office, 25 Southampton Buildings, London. WC2A lAY, f 
. wmch copies be obtained. 
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